Olfactory bulbectomy leads to learning/memory impairments in 3-panel runway and 3-lever operant tasks.
The effects of olfactory bulbectomy on the learning and memory of rats were examined, using several memory tasks. In reference memory and working memory tasks using a 3-panel runway apparatus, acquisition was delayed markedly by bilateral ablation of the olfactory bulb (OB). OB lesion performed after acquisition markedly impaired both reference and working memories. Even when the tasks were repeated for several sessions, the impairment of memory in OB-lesioned rats did not recover to the control level of the sham operation group. The delayed matching-to-lever location (DMLL) performance, which was examined using a 3-lever operant apparatus, was markedly impaired by OB lesions. This impairment was mild immediately after surgery, but tended to increase with time. Rats with OB-olfactory tubercule lesions show more severe impairment of memory in the DMLL performance. Reversal learning, using a 2-lever operant apparatus, was markedly impaired by OB lesions. The impairment of working and reference memories in OB lesioned rats, which was assessed using a 3-panel-runway apparatus, was reduced by cholinesterase inhibitor physostigmine and NIK-247. These findings suggest that the OB plays a very important role in the learning and memory processes necessary for both a working memory task and a reference memory task and that, at least in part, the memory impairment in OB lesioned rats is mediated by lowering of cholinergic function.